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A video signal processing apparatus for 





processing coded data obtained by compressively cod- 
ing a digitized video signal, includes a specific compo- 
nent removing unit for removing specific components in 
the coded data. The specific component removing unit 
comprises the following components: a variable-! ength 
decoding unit (102) for subjecting the variable-length 
coded data to variable-length decoding; an inverse 
quantization unit (103) for inversely quantizing the 
processing result of the variable-length decoding unit, 
by using a first quantization matrix; a quantization unit 
(105) for quantizing the processing result of the inverse 
quantization unit, by using a second quantization 
matrix; and a variable- 1 ength coding unit (107) for sub- 
jecting the processing result of the quantization unit to 
variable-length coding. Therefore, the data quantity of 
the variable-length coded data can be reduced without 
significantly increasing the circuit scale. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to video signal 
processing apparatuses and, more particularly, to a 
video signal processing apparatus that reduces the 
quantity of data which have been digitized and com- 
pressively coded. 

BACKGROUND OF THE INVENTION 

[0002] When a video which is an analog signal is dig- 
itized to be handled as a digital video signal, it can be 
handled integrally with digitized audio signal, character 
data, program and the like and, moreover, data process- 
ing such as data compression or encryption is easily 
carried out. 

[0003] Image data of a digital video signal or the like 
is an array of pixels which are discrete digital data hav- 
ing pixel values indicating luminance and chrominance, 
and it is processed for every frame corresponding to 
one image. When image data of each frame is compres- 
sively coded for recording or transmission, intra-frame 
coding based on spatial correlation within one frame is 
performed, and the compression ratio can be increased 
by performing, as well as intra-frame coding, inter-frame 
coding based on temporal correlation between frames 
which are close each other in time series. According to 
intra-frame coding, I pictures, which can be decoded 
independently, are obtained. According to inter-frame 
coding, P pictures are obtained by performing prediction 
in the forward direction while B pictures are obtained by 
performing prediction in both of the forward and back- 
ward directions. Although the compression ratio of the P 
or B pictures is increased by processing the difference 
data, these pictures cannot be decoded independently. 
[0004] In a general compressive coding technique 
such as MPEG, discrete cosine transform (DCT) is car- 
ried out. DCT is performed on each pixel block compris- 
ing a predetermined number of pixels. In the state 
before DCT, the pixel values are randomly distributed 
over the pixel block. However, in DCT coefficients 
obtained as the result of DCT, large pixel values are 
unevenly distributed in a low frequency band. So, the 
DCT coefficients are subjected to quantization (i.e., divi- 
sion) to make the values of high-band components 0, 
and further subjected to variable-length coding based 
on a series of the same value, thereby obtaining com- 
pressed variable-length code ward data. Usually, the 
variable- length code word data is recorded or transmit- 
ted. 

[0005] When recording such digitized and compres- 
sively coded data in a recording medium, a transparent 
recording method represented by MPEG2-TS is used 
as well as a base band recording method which has 
conventionally been used. According to the transparent 
recording method, data (e.g.. variable-length code word 
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- data) transmitted as a bit stream is recorded as it is and, 
therefore, this method has the advantage of needing no 
encoder or decoder for a digital video signal, and keep- 
ing the image quality of the transmitted data as it is. 

5 [0006] As an example of a recording medium used for 
recording and retaining a digital video signal, there is a 
digital video cassette tape. In "DVB (Digital Video 
Broadcasting) Signal Recording DVCR (Digital Video 
Cassette Recorder) standard" by HD-DVCR conference 

w held at December 1995, a recording format for a digital 
TV broadcast signal processed in accordance with 
MPEG is standardized, and this standard includes, as 
an option, the standard of recording of data for trick play 
(TP). Hereinafter, a description is given of recording of 

15 data for rapid play in this standard. 

[0007] It is assumed that two kinds of data for rapid 
play hdving different search speeds are to be recorded. 
When recording data on a tape record medium, a signal 
is recorded on part called tracks. The data for rapid play 

20 . is repeatedly recorded on plural tracks so that it can be 
searched at a high speed. Therefore, the maximum 
search speed is decided according to the number of 
repetitions of recording. Here, it is assumed that TPH 
data which can be read at a search speed 18 times as 

25 high as the normal speed at the maximum, and TPL 
data which can be read at a search speed 4 times as 
high as the normal speed at the maximum, are 
recorded. 

[0008] Figure 1 4 is a diagram for explaining recording 
so of such data on a tape record medium, illustrating a 
track pattern of a DVCR in which MPEG2-TS data is 
allocated on a tape. As shown in figure 14, in this track 
format, a unit comprising four tracks (F0, F1, F0. F2) is 
repeated. When data for trick play (rapid play) is 
35 recorded in this format (since it is an option as men- 
tioned above), the data should be allocated in a specific 
position in the tape. 

[0009] Data to be recorded in the tape is based on a 
sync block of a fixed data quantity, and the data for rapid 

40 play is recorded for every five sync blocks in a specific 
position in a video data recording area shown in figure 
14. To be specific, TPH data is recorded in positions on 
the F0 track, which positions are indicated by sync block 
numbers 40-44, 62-66, 84-88. 106-110. 128-132. 

45 and 150-154, that is, it is recorded in 30 sync blocks in 
total (5 sync blocks x 6 positions). Further. TPL data is 
recorded in a position in the F1 track, which position is 
indicated by sync block numbers 131-155, that is. rt is 
recorded in 25 sync blocks. 

so [001 0] As described above, in this standard, recording 
of data for trick play is an option, so that sync block extra 
headers given to the respective sync blocks are used for 
identification of data recorded in the above-mentioned 
positions. Figure 15 shows the state of a sync block 

55 extra header given to data for rapid play. The sync block 
extra header is a 1-byte header included in each sync 
block, and one bit shown by b7 in the figure is used to 
distinguish between data for normal-speed play and 
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data for rapid play. In figure 15. the value of b7 is 1 . and- 
this indicates that the sync block is data for trick play 
(rapid play). 

[0011 J Amongst the other bits composing the sync 
block extra header, one bit shown by b6 is a bit used for s 
deciding whether the sync block is new frame data or 
not, and this is a bit of a frame toggle used as a toggle- 
It is defined that frame toggling should not be performed 
more than two times within one track. Bits shown by 
b2-b5 are used as a counter for distinguishing areas of w 
data for trick play. Further. bO and b1 are reserved. 
[0012] As described above, in the DVCR, data for 
rapid play is recorded in a specific position in accord- 
ance with the optional standard, and the effect that the 
data recorded in that position is data for trick play (rapid is 
play) is identified by the header. 
[0013] As described above, when handling digital 
video data, the data is compressively coded by DCT. 
quantization, and variable-length coding, to be recorded 
or transmitted. Since variable-length code ward data *20 
obtained through these processes includes high-band 
(high-frequency) components of DCT coefficients, it is 
possible to reduce the data quantity for recording or 
transmission by removing the high-band components 
which have less influence on the quality of reproduced 25 
image. However, such reduction of data quantity has 
hardly been performed. 

[0014] A thinkable method for reducing the data quan- 
tity is as follows. That is. variable-length code word data 
(digital data) is once analogized, and high-band compo- so 
nents are removed from the analog signal and, thereaf- 
ter, the analog signal is again digitized to obtain 
variable- length code word data. According to this 
method, high-band components are appropriately 
removed from the variable-length code word data to 35 
reduce the data quantity. In this method, however, since 
the reverse processes of digitization and compressive 
coding to generate the variable-length code word data 
are performed and then further digitization and com- 
pressive coding are performed, the circuit scale and the *o 
processing time are increased. Especially the circuit 
scale and the number of processes for the digital-to- 
analog conversion are considerable, it is not practical to 
reduce the data quantity according to this method. 
[001 5] Further, in the case where the digital data so 45 
obtained is recorded on a tape record medium or the 
like by the above-mentioned transparent recording 
method, when the digital data is recorded as data for 
trick play such as rapid play, the image quaiity is signifi- 
cantly degraded at the time of trick play. The reason is so 
as follows. According to the transparent recording 
method, the above-mentioned I, P, or B picture is 
recorded as it is. So. if the P or B picture which is not 
assumed to be decoded independently is used as data 
for rapid play, loss of data is considerable. 55 
[0016] Accordingly, if only I pictures are extracted to 
be used, available data for rapid play is obtained. How- 
ever, in the recording format of the tape record medium. 
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Since the positions to record the data for trick play are 
specified as shown in figure 14. in order to secure a 
practical update cycle, it is desirable to reduce the data 
quantity of the I pictures, without recording every I pic- 
ture. In this case, to simplify the procedure, one I picture 
is selected from several I pictures, and this is used as 
data for rapid play. 

[001 7] However, when the data for rapid play gener- 
ated as described above is reproduced for display, since 
the display lacks the information of motion, satisfactory 
display result is not obtained. Therefore, it is preferable 
to reduce the data quantity in every I picture so as to 
obtain data for rapid play which can transmit the infor- 
mation of motion, although such reduction is attended 
with some degradation in image quality. However, such 
a method for reducing the data quantity has not been 
proposed in the video signal processing according to 
the prior arts. 

SUMMARY OF THE INVENTION 

[0018] It is an object of the present invention to pro- 
vide a video signal processing apparatus which can 
reduce the quantity of variable-length code word data 
without significantly degrading the quality of reproduced 
image. 

[0019] It is another object of the present invention to 
provide a video signal processing apparatus which ena- 
bles recording of data for rapid play on a tape record 
medium or the like, with reduced data quantity, without 
significantly degrading the quality of reproduced image. 
[0020] Other objects and advantages of the invention 
will become apparent from the detailed description that 
follows. The detailed description and specific embodi- 
ments described are provided only for illustration since 
various additions and modifications within the scope of 
the invention will be apparent to those of skill in the art 
from the detailed description. 

[0021 ] According to a first aspect of the present inven- 
tion, a video signaJ processing apparatus for processing 
coded data obtained by compressively coding a digi- 
tized video signal, includes specific component remov- 
ing means for removing specific components in the 
coded data. Therefore, the data quantity of the coded 
data can be reduced by removing specific components 
of the coded data, which components have less influ- 
ence on the quality of the reproduced image. 
[0022] According to a second aspect of the present 
invention, in the video signal processing apparatus of 
the first aspect, the coded data to be processed is 
obtained by variable -length coding, and the specific 
component removing means removes, as the specific 
components, high-band components included in the 
variable-length coded data. Therefore, the data quantity 
of the variable-length coded data can be reduced by 
removing specific components of the variable-length 
coded data, which components have less influence on 
the quality of the reproduced image. 
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[0023] According to a third aspect of the present 
invention, in the video signal processing apparatus of 
the second aspect, the specific component removing 
means comprises variable-length decoding means for 
subjecting the variable-length coded data to variable- 5 
length decoding; inverse quantization means for 
inversely quantizing the processing result of the varia- 
ble-length decoding means, by using a first quantization 
matrix; quantization means for quantizing the process- 
ing result of the inverse quantization means, by using a w 
second quantization matrix; and variable-length coding 
means for subjecting the processing result of the quan- 
tization means to variable-length coding. Therefore, the 
data quantity of the variable-length coded data can be 
reduced by removing specific components of the varia- ? 5 
ble-length coded data, which components have less 
influence on the quality of the reproduced image, with- 
out performing digital to analog conversion which 
causes an increase in circuit -scale, whereby flexible set- 
ting is realized in the data removal process. 2G 
[0024] According to a fourth aspect of the present 
invention, in the video signal processing apparatus of 
the second aspect, the specific component removing 
means comprises variable-length decoding means for 
subjecting the variable-length coded data to variable- 25 
length decoding; decoding result processing means for 
subjecting the processing result of the variable-length 
decoding means to a process of changing the value of a 
specific part constituting the processing result; and var- 
iable-length coding means for subjecting the processing 3G 
result of the decoding result processing means to varia- 
ble-length coding. Therefore, the data quantity of the 
variable-length coded data can be reduced by removing 
specific components of the variable-length coded data, 
which components have less influence on the quality of 35 
the reproduced image, without performing digital to ana- 
log conversion which causes an increase in circuit 
scale, whereby the circuit scale is further reduced as 
compared with the apparatus of the fourth aspect. 
[0025] According to a fifth aspect of the present inven- 40 
tion, in the video signal processing apparatus of the 
second aspect, the specific component removing 
means comprises coding characteristic detecting 
means for detecting the characteristics of variable- 
length codes composing the variable-length coded as 
data, from the variable-length coded data; and specific 
code removing means for removing specific codes 
included in the variable-length coded data, in accord- 
ance with the characteristics of the variable-length 
codes detected by the coding characteristic detecting so 
means. Therefore, the data quantity of the variable- 
length coded data can be reduced by removing specific 
components of the variable-length coded data, which 
components have less influence on the quality of the 
reproduced image, without performing digital to analog ss 
conversion which causes an increase in circuit scale, 
whereby the circuit scale is further reduced as com- 
pared with the apparatus of the fourth aspect. 



[0026] According to a sixth aspect of the present 
invention, in the image signal processing apparatus of 
the fifth aspect, the specific component removing 
means removes the specific variable-length codes by 
performing the following processes: code length reading 
process for reading the code lengths of the variable- 
length codes composing the variable-length coded 
data; sum total calculating process for accumulatively 
summing the code lengths read in the code length read- 
ing process to obtain the sum total of the code lengths; 
and variable-length code outputting process for compar- 
ing the sum total of the code lengths obtained in the 
sum total calculating process with a predetermined 
threshold, and outputting variable-length codes of a 
code length lower than the threshold, in accordance 
with the result of the comparison. Since the data quan- 
tity of the variable-length coded data is reduced so that 
its code length does not exceed a predetermined code 
length, the apparatus performs appropriately when it is 
desired that the data quantity should be within a set 
value. 

[0027] According to a seventh aspect of the present 
invention, in the video signal processing apparatus of 
the fifth aspect, the specific component removing 
means removes the specific variable-length codes by 
performing the following processes: number obtaining 
process for obtaining the number of unit data included in 
variable-length codes composing the variable-length 
coded data; sum total calculating process for accumula- 
tively summing the numbers of unit data obtained in the 
number obtaining process, to obtain the sum total of unit 
data; and variable-length code outputting process for 
comparing the sum total of the numbers of unit data 
obtained in the number obtaining process with a prede- 
termined threshold, and outputting variable-length 
codes having the number of unit data lower than the 
threshold, in accordance with the result of the compari- 
son. Since the data quantity of the variable-length 
coded data is reduced so that it has unit data (DCT 
coefficients) within a predetermined number, this appa- 
ratus performs appropriately when a reproduced image 
with less distortion is desired. 

[0028] According to an eighth aspect of the present 
invention, in the video signal processing apparatus of 
the second aspect, the specific component removing 
means comprises: digital video signal generating 
means for generating a digital video signal from the var- 
iable-length coded data; specific digital signal removing 
means for removing a specific part of the digital video 
signal, from the digital video signal generated by the 
digital video signal generating means; variable-length 
coded data generating means fa generating variable- 
length coded data from the processing result of the spe- 
cific digital signal removing means; and quantization 
matrix holding means for holding a quantization matrix 
used for both of the process in the digital video signal 
generating means and the process in the variable- 
length coded data generating means. Therefore, the 
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data quantity of the variable-length coded data can be- 
reduced by removing specific components of the varia- 
ble-length coded data, which components have less 
influence on the quality of the reproduced image, with- 
out performing digital to analog conversion which 5 
causes an increase in circuit scale, whereby more flexi- 
ble setting is achieved as compared with the apparatus 
of the first aspect. 

[0029] According to a ninth aspect of the present 
invention, in the video signal processing apparatus of 10 
the first aspect, the coded data to be processed is 
obtained by intra-frame coding and inter-frame coding, 
and the specific component removing means removes, 
as the specific components, high -band components 
included in the intra-frame coded data amongst the is 
coded data to be processed. Therefore, the data quan- 
tity of the intra-frame coded data can be reduced by 
removing components of the data, which components 
have less influence on the quality of the reproduced 
image. '20 
[0030] According to a tenth aspect of the present 
invention, the video signal processing apparatus of the 
ninth aspect further includes intra-frame coded part 
extracting means for extracting intra-frame coded data 
from the coded data to be processed; data holding 25 
means for temporarily holding the data; reading indica- 
tion signal generating means for generating a signal 
which indicates a timing to read the data held in the data 
holding means; and data reading control means for con- 
trolling reading of data held in the data holding means, so 
in accordance with the signal generated by the reading 
indication signal generating means. Therefore, the data 
quantity is reduced and. moreover, it is possible to gen- 
erate data which can be appropriately recorded in a 
record medium outside the apparatus in accordance 35 
with the readout timing. 

[0031 ] According to an eleventh aspect of the present 
invention, in the video signal processing apparatus of 
the tenth aspect, the specific component removing 
means removes the specific components from the <*o 
processing result of the intra-frame coded part extract- 
ing means, and the data holding means holds the 
processing result of the specific component removing 
means. Therefore, the above-described effects are 
obtained. 45 
[0032] According to a twelfth aspect of the present 
invention, in the video signal processing apparatus of 
the eleventh aspect, the specific component removing 
means comprises first specific component removing 
means for removing the specific components from the so 
processing result of the intra-frame coded part extract- 
ing means, in accordance with a first characteristic 
value, and second specific component removing means 
for removing the specific components from the process- 
ing result of the intra-frame coded part extracting 55 
means, in accordance with a second characteristic 
value; the data holding means comprises first data hold- 
ing means for holding the processing result of the first 
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specific component removing means, and second data 
holding means for holding the processing result of the 
second specific component removing means; and the 
data reading control means comprises first data reading 
control means for controlling reading of data from the 
first data holding means, and second data reading con- 
trol means for controlling reading of data from the sec- 
ond data holding means. Therefore, it is possible to 
generate two kinds of data having different degrees of 
data reduction. 

[0033] According to a thirteenth aspect of the present 
invention, in the video signal processing apparatus of 
the tenth aspect, the data holding means holds the 
processing result of the intra-frame coded part extract- 
ing means, and the specific component removing 
means removes the specific components from the data 
held by the data holding means. Therefore, the above- 
described effects are obtained. 
[0034] According to a fourteenth aspect of the present 
invention, the video signal processing apparatus of the 
thirteenth aspect further includes removal characteristic 
decision means for deciding a characteristic value used 
for removal of the specific components by the specific 
component removing means; and the specific compo- 
nent removing means removing the specific compo- 
nents in accordance with the characteristic value 
decided by the removal characteristic decision means. 
Therefore, it is possible to generate data having differ- 
ent degrees of data reduction. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0035] 

Figure 1 is a block diagram illustrating a video sig- 
nal processing apparatus according to a first 
embodiment of the present invention. 
Figure 2 is a block diagram illustrating a video sig- 
nal processing apparatus according to a second 
embodiment of the present invention. 
Figure 3 is a block diagram illustrating a video sig- 
nal processing apparatus according to a third 
embodiment of the present invention. 
Figures 4(a) and 4(b) are diagrams for explaining 
data reduction in the video signal processing appa- 
ratus according to the third embodiment 
Figure 5 is a flowchart showing the procedure in the 
first mode of an AC component reduction unit 
included in the video signal processing apparatus 
according to the third embodiment. 
Figure 6 is a flowchart showing the procedure in the 
second mode of the AC component reduction unit. 
Figure 7 is a flowchart showing the procedure in the 
case where the AC component reduction unit 
switches its mode between the first and second 
modes. 

Figure 8 is a block diagram illustrating a video sig- 
nal processing apparatus according to a fourth 
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embodiment of the present invention. 
Figure 9 is a block diagram illustrating a video sig- 
nal processing apparatus according to a fifth 
embodiment of the present invention. 
Figure 1 0 is a block diagram illustrating the internal s 
structure of a data quantity reduction unit included 
in the video signal processing apparatus according 
to the fifth embodiment. 

Figure 1 1 is a block diagram illustrating a video sig- 
nal processing apparatus according to a sixth to 
embodiment of the present invention. 
Figure 12 is a block diagram illustrating a video sig- 
nal processing apparatus according to a seventh 
embodiment of the present invention. 
Figure 1 3 is a block diagram illustrating a video sig- is 
nal processing apparatus according to an eighth 
embodiment of the present invention. 
Figure 14 is a diagram for explaining a recording 
format of data for trick play on a tape record 
medium. 20 
Figure 1 5 is a diagram for explaining a header in the 
recording format shown in figure 14. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 2 s 

[Embodiment 1] 

[0036] A video signal processing apparatus according 
to a first embodiment of the present invention performs so 
inverse quantization and quantization by using different 
quantization matrixes, to reduce the quantity of data. 
[0037] Figure 1 is a block diagram illustrating the 
structure of a video signal processing apparatus 
according to the first embodiment of the present inven- 35 
tion. The video signal processing apparatus comprises 
a VLD (Variable-Length Decoding) unit 102, an inverse 
quantization unit 103, a first quantization matrix unit 
104, a quantization unit 105, a second quantization 
matrix unit 106, and a VLC (Variable-Length Coding) 40 
unit 107. This video signal processing apparatus 
receives variable-length code word data through an 
input terminal 101. and outputs processed variable- 
length code word data through an output terminal 108. 
[0038] The VLD unit 102 decodes the input variable- 45 
length code word data to generate first DCT coeffi- 
cients. The inverse quantization unit 103 inversely 
quantizes the first DCT coefficients generated by the 
VLD unit 102, by using a first quantization matrix 
obtained from the first quantization matrix unit 104 so 
which is described later, to generate inversely quantized 
data. The first quantization matrix unit 104 retains the 
first quantization matrix to be used tor the process in the 
inverse quantization unit 103, and outputs it to the 
inverse quantization unit 1 03 . The quantization unit 105 55 
quantizes the inversely quantized data generated by the 
inverse quantization unit 1 03. by using a second quanti- 
zation matrix obtained from the second quantization 



matrix unit 106 which is described later, to generate 
second DCT coefficients. The second quantization 
matrix unit 106 retains the second quantization matrix to 
be used for the process in the quantization unit 105. and 
outputs it the quantization unit 105. The VLC unit 107 
codes the second DCT coefficients generated by the 
quantization unit 105 to generate variable-length code 
word data to be output. The variable-length code word 
data so generated is output from the video signal 
processing apparatus through the output terminal 108. 
[0039] A description will be given of the operation of 
the video signal processing apparatus so constructed, 
when processing variable-length code word data. 
[0040] * As an input to the video signal processing 
apparatus of this first embodiment, variable-length code 
word data to be subjected to data reduction is applied to 
the input terminal 101. In the apparatus, the variable- 
length code word data is input to the VLD unit 102. The 
VLD unit 102 subjects the input variable-length code 
' word data to a predetermined decoding process to gen- 
erate first DCT coefficients. The first DCT coefficients 
so generated are output from the VLD unit 102 to the 
inverse quantization unit 103. 

[0041 ] In the first quantization matrix Unit 1 04. the first 
quantization matrix has been retained in advance. On 
receipt of the first DCT coefficients, the inverse quanti- 
zation unit 103 obtains the first quantization matrix from 
the first quantization matrix unit 104. Then, the inverse 
quantization unit 103 inversely quantizes the first DCT 
coefficients by using the first quantization matrix to gen- 
erate inversely quantized data. The inversely quantized 
data so generated is output from the inverse quantiza- 
tion unit 103 to the quantization unit 105. 
[0042] In the second quantization matrix unit 106, the 
second quantization matrix has been retained in 
advance. On receipt of the inversely quantized data, the 
quantization unit 105 obtains the second quantization 
matrix from the second quantization matrix unit 106. 
Then, the quantization unit 105 quantizes the inversely 
quantized data by using the second quantization matrix 
to generate second DCT coefficients. 
[0043] The first and second quantization matrixes are 
set so that more high-band AC components have their 
values of "0" in the second quantization matrix than in 
the first quantization matrix. Accordingly, more high- 
band AC components are "0" in the second DCT coeffi- 
cients generated by the quantization unit 105 than in the 
first DCT coefficients. 

[0044] The second DCT coefficients so generated are 
output from the quantization unit 105 to the VLC unit 
107. The VLC unit 107 subjects the second DCT coeffi- 
cients to a predetermined variable-length coding proc- 
ess to generate variable-length code word data to be 
output. The variable-length code word data so gener- 
ated is output through the output terminal 108 to the 
outside of the video signal processing apparatus. 
[0045] Since more high-band AC components are "0" 
in the second DCT coefficients than in the first DCT 
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coefficients,- the quantity of the output variable-length" 
code word data is smaller than that of the input variable- 
length code word data. In the video signal processing 
apparatus of this first embodiment, the ratio of the high- 
band AC components whose values are 0 can be 5 
decided according to the setting of the second quantiza- 
tion matrix, whereby the degree of reduction of data in 
the output signal can be controlled. 
[0046] As described above, according to the first 
embodiment of the present invention, the video signal jo 
processing apparatus comprises the VLD unit 102. the 
inverse quantization unit 103. the first quantization 
matrix unit 104. the quantization unit 105. the second 
quantization matrix unit 106 and the VLC unit 107. and 
does not perform digital-to-analog conversion, so that 75 
the circuit scale of this apparatus is relatively small. Fur- 
ther, the values of high-band AC components of the sec- 
ond DCT coefficients generated by the quantization unit 
105 are made 0 by using different quantization matrixes 
for the inverse quantization and the quantization, '20 
whereby the quantity of the variable-length code word 
data output from the VLC unit 107 can be reduced. 

[Embodiment 2] 

25 

[0047] A video signal processing apparatus according 
to a second embodiment of the present invention 
directly processes DCT coefficients to reduce the quan- 
tity of data. 

[0048] Figure 2 is a block diagram illustrating the 3C 
structure of a video signal processing apparatus 
according to the second embodiment of the invention. 
As shown in the figure, the video signal processing 
apparatus comprises a VLD unit 202, an AC component 
reduction unit 203. and a VLC unit 204. This apparatus 35 
receives variable-length code word data through an 
input terminal 201, and outputs processed variable- 
length code word data through an output terminal 205. 
[0049] The VLD unit 202 decodes the input variable- 
length code word data to generate first DCT coeffi- 40 
cients. The AC component reduction unit 203 trans- 
forms the first DCT coefficients generated by the VLD 
unit 202 to generate second DCT coefficients. The VLC 
unit 204 codes the second DCT coefficients generated 
by the AC component reduction unit 203 to generate 45 
variable-length code word data to be output. The varia- 
ble-length code word data is output through the output 
terminal 205 to the outside of the video signal process- 
ing apparatus. 

[0050] A description is given of the operation of the so 
video signal processing apparatus so constructed, 
when processing variable-length code word data. 
[0051] As an input to the video signal processing 
apparatus of this second embodiment, variable-length 
code word data to be subjected to data reduction is ss 
applied to the input terminal 201. In the apparatus, the 
variable-length code word data is input to the VLD unit 
202. The VLD unit 202 subjects the input variable- 
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length code word data to a predetermined decoding 
process to generate first DCT coefficients. The first DCT 
coefficients so generated are output from the VLD unit 

202 to the AC component reduction unit 203. 

[0052] In the AC component reduction unit 203. 
amongst the AC components composing the DCT coef- 
ficients to be processed, specific components whose 
values are to be changed have been determined in 
advance. By setting the high-band AC components as 
the components to be changed, the influence of data 
reduction on the quality of reproduced image can be 
minimized. 

[0053] On receipt of the first DCT coefficients output 
from'the VLD unit 202. the AC component reduction unit 

203 changes the values of specific AC components of 
the first DCT coefficients to 0 in accordance with the 
setting, thereby generating second DCT coefficients. 
Accordingly, the second DCT coefficients include more 
high-band AC components whose values are 0 than the 
first DCT coefficients. The second DCT coefficients so 
generated are output from the AC component reduction 
unit 203 to the VLC unit 204. 

[0054] The VLC unit 204 subjects the input second 
DCT coefficients to a predetermined variable-fength 
coding process to generate variable-length code word 
data to be output. The variable-length code word data 
so generated is output through the output terminal 505 
to the outside of the video signal processing apparatus. 
As in the first embodiment of the invention, since the 
second DCT coefficients have more high -band AC com- 
ponents whose values are 0 than the first DCT coeffi- 
cients, the quantity of the output variable-fength code 
word data is smaller than that of the input variable- 
length code word data. In this second embodiment, 
since the high-band AC components whose values are 
to be 0 are decided by setting the AC component reduc- 
tion unit 203. the degree of data reduction in the signal 
to be output can be controlled by the AC component 
reduction unit 203. 

[0055] As described above, according to the second 
embodiment of the invention, the video signal process- 
ing apparatus comprises the VLD unit 202. the AC com- 
ponent reduction unit 203. and the VLC unit 204, and 
high-band AC components of the second DCT coeffi- 
cients are made 0 by subjecting specific AC compo- 
nents to transformation in the AC component reduction 
unit 203. whereby the quantity of the variable-length 
code word data output from the VLC unit 204 can be 
reduced. Therefore, the circuit scale of the apparatus 
can be further reduced as compared with the apparatus 
of the first embodiment, although the flexibility of setting 
is not as high as that of the first embodiment. 

[Embodiment 3] 

[0056] A video signal processing apparatus according 
to a third embodiment of the present invention analyzes 
the code length of variable-length code word data and 
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performs transformation according to the result of the 
analysis, thereby reducing the data quantity. 
[0057] Figure 3 is a block diagram illustrating the 
structure of a video signal processing apparatus 
according to the third embodiment of the invention. The 
video signal processing apparatus of this third embodi- 
ment comprises a code length analysis unit 302 and an 
AC component reduction unit 303. The video signal 
processing apparatus receives variable-length code 
word data through an input terminal 301, and outputs 
processed variable-length code word data through an 
output terminal 304. 

[0058] The code length analysis unit 302 obtains the 
code length of the input variable-length code word data 
by calculation. The AC component reduction unit 303 
removes a specific part of the variable-length code word 
data in accordance with the code length obtained by the 
code length analysis unit 302 to generate variable- 
length code word data to be output. 
[0059] A description is given of the operation of the 
video signal processing apparatus so constructed, 
when processing the variable-length code word data. 
[0060] As an input to the video signal processing 
apparatus, variable-length code word data to be sub- 
jected to data reduction is applied to the input terminal 
301. In the apparatus, the variable-length code word 
data is input to the code length analysis unit 302 and the 
AC component reduction unit 303. 
[0061] The code length analysis unit 302 obtains the 
code length of the input variable-length code word data 
by calculation, and outputs a signal indicating the code 
length so obtained to the AC component reduction unit 
303. The AC component reduction unit 303 detects 
breaks of variable-length code words in the input varia- 
ble-length code word data in accordance with the signal 
from the code length analysis unit 302, inserts a termi- 
nal code word (hereinafter, referred to as "EOB") indi- 
cating the end of the variable-length code words in a 
specific position, and removes the part after the specific 
position, thereby generating variable-length code word 
data to be output. 

[0062] Figures 4(a) and 4(b) are diagrams for explain- 
ing, in more detail, the above-mentioned process by the 
AC component reduction unit 303. Figures 5 to 7 are 
flowcharts for explaining the procedures by the AC com- 
ponent reduction unit 303. 

[0063] Figures 4(a) and 4(b) show the structure of the 
variable-length code word data input through the input 
terminal 301 shown in figure 3. and the structure of the 
variable-length code word data output through the out- 
put terminal 304, respectively. As shown in figure 4(a), 
in the input variable-length code word data, one DCT 
block is expressed by a set of variable-length codes 
V^V n , and each of the codes V^V n has the length Lj 
and the number N, of DCT coefficients. 
[0064] In the input variable-length code word data, 
amongst the code words constituting the data, the code 
V 1t positioned at the head corresponds to the lowest- 



- band data, and the code V n .., positioned just before the 
code V n indicating the end corresponds to the highest- 
band data. The AC component reduction unit 303 exe- 
cutes the processes shown in figures 5 to 7 in accord- 

5 ance with these data to delete the variable-length codes 
v m~ v n-i from the input variable-length code word data 
shown in figure 4(a), thereby generating the output var- 
iable-length code word data comprising the variable- 
length codes V^V^t, shown in figure 4(b). 

io [0065] In the video signal processing apparatus of this 
third embodiment, the AC component reduction unit 303 
performs the process in any of the following two modes: 
DCT coefficient number reduction mode (first mode), 
and code length reduction mode (second mode). Here- 

75 inafter, the procedure of the process by the AC compo- 
nent reduction unit 303 will be described according to 
the flowcharts of figures 5 to 7. 

1. First Mode 

20 ' 

[0066] In the DCT coefficient number reduction mode 
as the first mode, the AC component reduction unit 303 
reduces the data quantity by restricting the number of 
the DCT coefficients constituting the data to be output. 

25 Figure 5 is a flowchart showing the procedure of the 
DCT coefficient number reduction mode. 
[0067] Initially, in step 501 , a threshold th of DCT coef- 
ficient number is input, and this value is set as the upper 
limit of the total number of DCT coefficients allowed in 

30 the output variable-length code word data. Accordingly, 
the variable-length code word data to be output is gen- 
erated so as to include DCT coefficients as many as or 
less than the threshold th. 

[0068] In step 502, a variable / which indicates where 
35 a specific variable-length code is positioned from the 
beginning, and a count cnt accumulating the sum of the 
numbers of. DCT coefficients, are initialized. As shown 
in figure 5, the initial value of the count cnt is 0. and the 
initial value of the variable / is 1 . 
40 [0069] Thereafter, the AC component reduction unit 
303 executes a first mode reduction process 520 com- 
prising steps 503 to 510. 

[0070] In step 503, variable-length code word data 
(figure 4(a)) is input, and the i-th variable-length code V f 
45 is read to obtain a variable-length code length Lj of this 
code. According to the result of the above-mentioned 
analysis by the code-length analysis unit 302 (see figure 
3), the AC component reduction unit 303 knows the 
code length Lj. 

so [0071 ] Next, in step 504, the AC component reduction 
unit 303 decides whether the variable- length code Vj 
input in step 503 is "EOB" (a code indicating the end) or 
not. When the code Vj is "EOB", i.e., when the process 
has reached the end of the input variable-length code 

55 word data to be processed, in step 510. the AC compo- 
nent reduction unit 303 outputs "EOB" indicating the 
end as a code word (a component) of the output varia- 
ble-length code word data, whereby the process of the 
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AC component reduction unit 303 is ended. 
[0072] On the other hand, when it is decided in step 
504 that the code V, is not "EOB", i.e.. when the process 
has not reached the end of the input variable-length 
code word data to be processed, steps from 505 
onwards are executed. Initially, in step 505. the variable- 
length code V, is decoded to obtain the number Nj of 
DCT coefficients in the code V;. 

[0073] Thereafter, in step 506. the number N, of DCT 
coefficients obtained in step 505 is added to the count 
cnt which is currently held. Next, in step 507. the count 
cnt obtained as the result of the addition in step 506 is 
compared with the threshold th (upper limit) set in step 
501 to decide whether the count cnt exceeds the 
threshold th or not. 

[0074] When the result in step 507 is that the count 
cnt is lower than the threshold th, in step 508. the AC 
component reduction unit 303 outputs the code V, 
obtained in step 503, as a code word (a component) cf 
the output variable-length code word data, followed by 
step 509. 

[0075] On the other hand, when the decision in step 
507 is that the count cnt exceeds the threshold th, the 
AC component reduction unit 303 bypasses step 508 
and goes to step 509. Therefore, the code Vj obtained in 
step 503 is not output as a code of the output variablr- 
length code word data. 

[0076] Whether step 508 is executed or not. the AC 
component reduction unit 303 returns to step 503 afier 
the variable / specifying the variable-length code is 
incremented in step 509. so that the next code of the 
input variable- length code word data is subjected to the 
above-mentioned process. 

[0077] As described above, the AC component reduc- 
tion unit 303 executes the first mode reduction process 
520 comprising steps 503-510 for every code as a 
component of the input variable-length code word data, 
and when the process has reached the end of the input 
variable-length code word data, step 510 is executed 
according to the decision in step 504 to terminate the 
process. 

[0078] When the process shown in figure 5 is per- 
formed on the input variable-length code word data 
shown in figure 4(a), initially, the number of DCT coeffi- 
cients corresponding to a desired data quantity to be 
removed is input as the threshold th in step 501. After 
the initialization in step 502, step 503 is executed to 
read the code V t as a code to be processed. Since the 
code V, is decided as not "EOB" in step 504. the proc- 
ess proceeds to step 505 wherein the number N, of 
DCT coefficients in the code V, is obtained. In step 506. 
the number is added to the count cnt whose initial 
value is 0, and in step 507. the count ant whose value is 
N, is compared with the threshold th. 
[0079] Since the count cnt is lower than the threshold 
th. the process proceeds to step 508 wherein the first 
variable-length code V, is output as a code (a compo- 
nent) of the output variable-length code word data. 



Accordingly, as shown in figure 4(b). the code V, is 
included in the output variable-length code word data. 
Thereafter, in step 509, the variable /' is incremented by 
one, i.e.. from 1 to 2, and the process returns to step 
5 503. 

[0080] Next, the second code V 2 as a component of 
the input variable-length code word data shown in figure 
4(a) is processed. It is assumed that the sum of the 
numbers of DCT coefficients up to the code V m . 1 . i.e.. 

w N ,+ N 2 + ... + N m ., is lower than the threshold th 
(upper limit) set in step 501. In this case, the codes 
v 2- v m-i are subjected to the processes in steps 
503-509 in the same way as mentioned for the code . 
Accordingly, when these codes are processed, step 508 

is is executed, whereby the codes V 2 -V m . 1 are included in 
the output variable-length code word data as shown in 
fic/ure 4(b). 

[0081] When the variable / has become m by the 
increment in step 509. step 503 and subsequent steps 
20 are performed on the variable-length code V m shown in 
figure 4(a). Steps up to 506 are performed in the same 
way as mentioned above. Now it is assumed that the 
sum of the numbers of DCT coefficients up to the code 
V m . i.e.. N y + N 2 + ... + N m , is larger than the thresh- 
es old th set in step 501. Therefore, according to the deci- 
sion in step 507. step 508 is bypassed to execute step 
509. so that the code V m is not included in the output 
variable-length code word data as shown in figure 4(b). 
[0082] The variable-length codes V m+1 - V no are proc- 
30 essed in the same way as mentioned above, and these 
codes are not included in the output variable-length 
code word data as shown in figure 4(b). When the code 
V n positioned at the end is read in step 503. since V n is 
"EOB". after the decision in step 504. "EOB" is output in 
35 step 510. thereby completing the process by the AC 
component reduction unit 303. 
[0083] In this way, the AC component reduction unit 
303 deletes the variable-length codes V m ~ V n-1 (higher- 
band components) from the input variable-length' code 
40 word data shown in figure 4(a) to generate the output 
variable-length code word data comprising the variable- 
length codes Vt-V^! as shown in figure 4(b). Accord- 
ingly, the data quantity is reduced by the slashed parts 
shown in figure 4(a). 

45 

2. Second Mode 

[0084] In the code length reduction mode as the sec- 
ond mode, the AC component reduction unit 303 
so reduces the data quantity by restricting the code length 
of the data to be output. Figure 6 is a flowchart showing 
the procedure of the DCT coefficient number reduction 
mode. 

[0085] Initially, in step 601 . a code length threshold th 
55 is input, and this value is set as the upper limit of the 
code length allowed in the output variable-length code 
word data. Accordingly, the variable-length code data to 
be output is generated so as to have a code length 
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shorter than the threshold th. 

[0086] In step 602, a variable / which indicates where 
a specific variable-length code is positioned from the 
beginning, and a count cnt which accumulates the sum 
of the code lengths, are initialized. As shown in figure 6, 5 
the initial value of the count cnt is 0, and the initial value 
of the variable / is 1 . 

[0087] Thereafter, the AC component reduction unit 
303 executes a second mode reduction process 620 
comprising steps 603 to 609. io 
[0088] In step 603, variable-length code word data 
(figure 4(a)) is input, and the i-th variable-length code Vj 
is read to obtain a variable-length code length Lj of this 
code. According to the result of the above-mentioned 
analysis by the code-length analysis unit 302 (figure 3), is 
the AC component reduction unit 303 knows the code 
length L f . 

[0089] Next, in step 604, the AC component reduction 
unit 303 decides whether the variable-length code Vj 
input in step 603 is "EOB" (a code indicating the end) or 20 
not. When the code Vj is "EOB", i.e., when the process 
has reached the end of the input variable-length code 
word data to be processed, in step 609, the AC compo- 
nent reduction unit 303 outputs "EOB"' indicating the 
end as a code word (a component) of the output varia- 25 
ble-length code word data, whereby the process of the 
AC component reduction unit 303 is completed. 
[0090] On the other hand, when it is decided in step 
604 that the code V; is not "EOB", i.e., when the process 
has not reached the end of the input variable-length 30 
code word data to be processed, steps from 605 
onwards are executed. Initially, in step 605. the code 
length Lj obtained in step 603 is added to the count cnt 
which is currently held. Next, in step 606, the count cnt 
obtained as the result of the addition in step 605 is com- 35 
pared with the threshold th (upper limit) set in step 601 
to decide whether the count cnt exceeds the threshold 
th or not. 

[0091] When the result in step 606 is that the count 
cnt is lower than the threshold th, in step 607, the AC 40 
component reduction unit 303 outputs the code V s 
obtained in step 603, as a code word (a component) of 
the output variable-length code word data, followed by 
step 608. 

[0092] On the other hand, when the decision in step 45 
606 is that the count cnt exceeds the threshold th, the 
AC component reduction unit 303 bypasses step 607 
and goes to step 608. Therefore, the code Vj obtained in 
step 603 is not output as a code of the output variable- 
length code word data. 50 
[0093] Whether step 507 is executed or not, the AC 
component reduction unit 303 returns to step 603 after 
the variable / specifying the variable-length code is 
incremented in step 608, so that the next code of the 
input variable-length code word data is subjected to the 55 
above-mentioned process. 

[0094] As described above, the AC component reduc- 
tion unit 303 executes the second mode reduction proc- 



ess 620 comprising steps 603-609 for every code as a 
component of the input variable-length code word data, 
and when the process has reached the end of the input 
variable-length code word data, step 609 is executed 
according to the decision in step 604 to terminate the 
process. 

[0095] When the process shown in figure 6 is per- 
formed on the input variable-length code word data 
shown in figure 4(a), initially, a code length correspond- 
ing to a desired data quantity to be deleted is input as 
the threshold th in step 601. After the initialization in 
step 602, step 603 is executed to read the code V, as a 
code word to be processed. Since the code V, is 
decided *as not "EOB" in step 604, the process proceeds 
to step 605 wherein the code length L, is added to the 
count cnt whose initial value is 0, and in step 606, the 
count cnt whose value is L 1 is compared with the 
threshold th. 

[0096] Since the count cnt is lower than the threshold 
th, the process proceeds to step 607 wherein the first 
variable-length code V, is output as a code (a compo- 
nent) of the output variable-length code word data. 
Accordingly, as shown in figure 4(b), the code \f } is 
included in the output variable-length code word data. 
Thereafter, in step 608, the variable / is incremented by 
one, i.e., fro: 1 to 2, and the process returns to step 603. 
[0097] Next, the second code V 2 as a component of 
the input variable-length code word data shown in figure 
4(a) is processed. It is assumed that the sum of the 
code lengths up to the code V m . 1( i.e., 
L 1 + L 2 + ... + L m ^ , is lower than the threshold th 
(upper limit) set in step 601. In this case, the codes 
v 2~ v m-i ar e subjected to the processes in steps 603- 
608 in the same way as mentioned for the code V,. 
Accordingly, when these codes are processed, step 607 
is executed, whereby the codes V 2 ~ V m ^ are included in 
the output variable-length code word data as shown in 
figure 4(b). 

[0098] When the variable / has become m by the 
increment in step 606, step 603 and subsequent steps 
are performed on the variable-length code V m shown in 
figure 4(a). Steps up to 605 are performed in the same 
way as mentioned above. Now it is assumed that the 
sum of the code lengths up to the code V m , i.e., 
L, + L 2 + ... + L m , is larger than the threshold th set in 
step 601. Therefore, according to the decision in step 
606, step 607 is bypassed to execute step 608, so that 
the code V m is not included in the output variable-length 
code word data as shown in figure 4(b). 
[0099] The variable-length codes V m+1 -V n . l are proc- 
essed in the same way as mentioned above, and these 
codes are not included in the output variable-length 
code word data as shown in figure 4(b). When the code 
V n positioned at the end is read in step 603, since V n is 
"EOB", after the decision in step 604, "EOB" is output in 
step 609. thereby completing the process by the AC 
component reduction unit 303. 

[0100] In this way, the AC component reduction unit 
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303 deletes the variable-length codes V m -V n . 1 (higher" 
band components) from the input variable-length code 
word data shown in figure 4(a) to generate the output 
variable-length code word data comprising the variable- 
length codes Vj~ shown in figure 4(b). Accordingly, 
the data quantity is reduced by the slashed parts shown 
in figure 4(a). 

[01 01 ] As described above, the AC component reduc- 
tion unit 303 according to this third embodiment 
removes the high-band components of the variable- 
length code word data, in either the first mode or the 
second mode. The first mode, which controls the 
degree of data compression by the number of DCT 
coefficients, is effective when distortion of image of the 
output video signal should be reduced. On the other 
hand, since the second mode controls the degree of 
data compression by the accumulated code length, the 
data quantity of the output video signal can be made 
uniform and. therefore, this second mode is effective 
when the data quantity after the data reduction is prede- 
termined. 

[0102] In this third embodiment, the mode of the AC 
component reduction unit 303 may be fixed according to 
the use of the output data. Or, the mode may be 
switched between the first mode and the second mode 
as follows. 

[01 03] Figure 7 is a flowchart for explaining the proce- 
dure when the mode of the AC component reduction 
unit 303 is switched according to the reduction mode 
designated by the user. 

[0104J Initially, in step 701, initialization is carried out 
in the same manner as described for step 502 (step 
602) of the flow shown in figure 5 (figure 6). In the initial- 
ization, the count cut is set at 0, and this count is used 
to indicate either the sum of the numbers of DCT coeffi- 
cient numbers or the sum of the code lengths, according 
to the reduction mode designated in the next step. In 
step 702. the reduction mode is designated, and a 
threshold th indicating either the upper limit of the 
number of DCT coefficients or the upper limit of the 
code length is set according to the designated reduction 
mode. 

[0105] In step 703, it is decided whether the reduction 
mode designated in step 702 is the first mode or not. 
When it is the first mode, step 520 follows, and when it 
is not the first mode, step 620 follows. Step 520 is iden- 
tical to the first mode reduction process 520 shown in 
the flow of figure 5, and step 620 is identical to the sec- 
ond mode reduction process shown in the flow of figure 
6. Accordingly, also in this procedure, the data quantity 
is reduced according to the first mode or the second 
mode. 

[0106] As described above, the video signal process- 
ing apparatus of this third embodiment is provided with 
the code length analysts unit 302 and the AC compo- 
nent reduction unit 303, and the upper limit of the 
number of DCT coefficients or the upper limit of the 
code length is set in advance. According to the upper 
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limit, the AC component reduction unit 303 removes 
specific AC components, whereby the data quantity of 
the variable-length code word data to be output can be 
reduced. In addition, the circuit scale of this apparatus is 
5 further reduced as compared with the apparatus of the 
second embodiment. 

[Embodiment 4) 

io [01 07] A video signal processing apparatus according 
to a fourth embodiment of the present invention reduces 
the data quantity of an input digital video signal by filter- 
ing the digital video signal. 

[0108] Figure 8 is a block diagram illustrating the 

is structure of a video signal processing apparatus 
according to the fourth embodiment of the invention. As 
shown in figure 8. the video signal processing appara- 
tus comprises a VLD unit 802. an inverse quantization 
unit 803. an inverse DCT unit 804, a filter 805. a DCT 

l 20 unit 806. a quantization unit 807. a quantization matrix 
unit 808, and a VLC unit 809. This apparatus receives 
variable-length code word data through an input termi- 
nal 801, and outputs processed variable-length code 
word data through an output terminal 810. 

25 [01 09] The VLD unit 802 decodes the variable-length 
code word data input through the input terminal 801 to 
generated first DCT coefficients. The inverse quantiza- 
tion unit 803 inversely quantizes the first DCT coeffi- 
cients generated by the VLD unit 802, by using a 

30 quantization matrix obtained from the quantization 
matrix unit 808 described later, to generate inverse 
quantized data. 

[01 1 0] The inverse DCT unit 804 performs inverse 
DCT on the inversely quantized data generated by the 

35 inverse quantization unit 803 to generate a digital video 
signal. The filter 805 removes high-band components 
from the digital video signal generated by the inverse 
DCT unit 804 to generate a filtered digital video signal. 
The DCT unit 806 performs DCT on the filtered digital 

40 video signal generated by the filter 805 to generate DCT 
coefficients before quantization. The quantization unit 
807 quantizes the DCT coefficients generated by the 
DCT unit 806 to generate second DCT coefficients. 
[0111] The quantization matrix unit 808 retains a 

45 quantization matrix used for both the inverse quantiza- 
tion by the inverse quantization unit 803 and the quanti- 
zation by the quantization unit 807. and outputs this to 
the inverse quantization unit 803 and the quantization 
unit 807. In the video signal processing apparatus of the 

so first embodiment, the inverse quantization unit 103 (fig- 
ure 1) and the quantization unit 105 use the first and 
second quantization matrixes obtained from the first 
and second quantization matrix units 104 and 106. 
respectively. In this fourth embodiment, however, the 

55 inverse quantization unit 803 and the quantization unit 
807 use the same quantization matrix obtained from the 
common quantization matrix unit 808. 
[0112] The VLC unit 809 encodes the second DCT 
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coefficients generated by the quantization unit 807 to 
generate variable-length code word data to be output. 
The variable-length code word data so generated is out- 
put from the output terminal 810, as the output of the 
video signal processing apparatus. 5 
[01 13] A description is now given of the operation of 
the video signal processing apparatus of this fourth 
embodiment when processing input variable-length 
code word data. 

[01 1 4] Variable-length code word data to be subjected io 
to data reduction is input to the video signal processing 
apparatus through the input terminal 801 . In the appara- 
tus, the data is input to the VLD unit 802. The VLD unit 
802 performs a predetermined decoding process on the 
input variable-length code word data to generate first is 
DCT coefficients. The first DCT coefficients so gener- 
ated are output from the VLD unit 802 to the inverse 
quantization unit 803. 

[01 1 5] In the quantization matrix unit 808 retains a 
quantization matrix in advance of the processing by the 20 
video signal processing apparatus. On receipt of the 
first DCT coefficients, the inverse quantization unit 803 
obtains the quantization matrix from the quantization 
matrix unit 808. The inverse quantization unit 803 
inversely quantizes the first DCT coefficients by using 25 
the quantization matrix to generate inversely quantized 
data. The inversely quantized data so generated is out- 
put from the inverse quantization unit 803 to the inverse 
DCT unit 804. 

[0116] The inverse DCT unit 804 performs inverse 3G 
DCT on the inversely quantized data to generate a dig- 
ital video signal. The digital video signal is composed of 
a luminance signal and a chrominance signal. The dig- 
ital video signal is output from the inverse DCT unit 804 
to the filter 805. The filter 805 filters the digital video sig- 35 
nal to remove the high-frequency components, thereby 
generating filtered digital video signal. The filtered dig- 
ital video signal is output from the filter 805 to the DCT 
unit 805. 

[01 17] The DCT unit 805 performs DCT on the filtered 40 
digital video signal to generate pre-quantization DCT 
coefficients. Accordingly, in the pre-quantization DCT 
coefficients, the values of the AC components corre- 
sponding to the high-frequency components removed 
by the filter 805 have become 0. The pre-quantization 45 
DCT coefficients so generated are output from the DCT 
unit 805 to the quantization unit 807. 
[01 1 8] On receipt of the pre-quantization DCT coeffi- 
cients, the quantization unit, the quantization unit 807 
obtains the quantization matrix from the quantization so 
matrix unit 808. The quantization unit 807 quantizes the 
pre-quantization DCT coefficients by using the quanti- 
zation matrix to generate second DCT coefficients. 
[01 1 9] As described above, the quantization unit 807 
shares the quantization matrix with the inverse quanti- 55 
zation unit 803 and, in this point, this fourth embodiment 
is different from the first embodiment in which more 
high-band AC components are set at 0 in the second 



quantization matrix used for quantization than in the first 
quantization matrix used for inverse quantization. How- 
ever, in the pre-quantization DCT coefficients before 
being input to the quantization unit 807, because of the 
removal of high-band components by the filter 805 in the 
previous stage, many high-band AC components have 
become 0. So. more high-band AC components are 0 in 
the second DCT coefficients generated by the quantiza- 
tion unit 807 than in the first DCT coefficients. 
[01 20] The second DCT coefficients so generated are 
output from the quantization unit 807 to the VLC unit 

809. The VLC unit 809 performs a predetermined varia- 
ble-length coding process on the second DCT coeffi- 
cients to generate variable-length code word data to be 
output. The variable-length code word data so gener- 
ated is output from the output terminal 810. as the out- 
put of the video signal processing apparatus. 

[01 21 ] As described above, since more high-band AC 
components are 0 in the second DCT coefficients than 
•in the first DCT coefficients, the quantity of the output 
variable-length code word data is smaller than that of 
the input variable-length code word data. In the video 
signal processing apparatus of this fourth embodiment, 
since the ratio of high-band AC components whose val- 
ues should be 0 is determined by setting the filter proc- 
ess of the filter 805, whereby the degree of data 
reduction in the signal to be output can be controlled. 
[01 22] Since the influence of the filter process can be 
easily checked by using the digital video signal compris- 
ing the luminance signal and the chrominance signal at 
the input and output sides of the filter 805, the appara- 
tus of this fourth embodiment can set the data quantity 
to be reduced more flexibly and easily as compared with 
the apparatus of the first embodiment, although the cir- 
cuit scale becomes larger than that of the first embodi- 
ment. 

[0123] As described above, according to the fourth 
embodiment of the present invention, the video signal 
processing apparatus comprises the VLD unit 802, the 
inverse quantization unit 803, the inverse DCT unit 804, 
the filter 805, the DCT unit 806, the quantization unit 
807, the quantization matrix unit 808 and the VLC unit 

810, and high-frequency components of a digital video 
signal are removed by filtering the signal, whereby the 
quantity of variable-length code word data output from 
the VLC unit can be reduced. Since the removal of high- 
band components is performed on the digital video sig- 
nal, the data quantity to be reduced can be set flexibly, 
and confirmation of the setting or the like is facilitated. 

[Embodiment 5] 

[01 24] A video signal processing apparatus according 
to a fifth embodiment of the invention receives a bit 
stream signal, and reduces the quantity of data of the bit 
stream signal to generate two kinds of data for rapid 
play. 

[0125] Figure 9 is a block diagram illustrating the 
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structure of a video signal processing apparatus of this 
fifth embodiment. As shown in the figure, the video sig- 
nal processing apparatus comprises an I picture extrac- 
tion unit 902, a data quantity reduction unit 903, a 
memory 904, a timing signal generation unit 905 t and a 5 
memory control unit 906. The video signal processing 
apparatus receives a bit stream signal through an input 
terminal 901. and outputs two kinds of data for rapid 
play, TPH data and TPL data, through an output termi- 
nal 907. 1G 

[0126] The I picture extraction unit 902 extracts I pic- 
ture data from the bit stream signal to be processed. 
The data quantity reduction unit 903 removes high-band 
components from the I picture data extracted by the I 
picture extraction unit 902 to reduce the data quantity. j5 
thereby generating quantity-reduced data. The memory 

904 retains the data generated by the data quantity 
reduction unit 903. The timing signal generation unit 

905 generates a timing signal to specify the timing at 
which the data retained in the memory 904 is to be read. 
The memory control unit 906 controls input/output of 
data to/from the memory 904 in accordance with the 
timing signal generated by the timing signal generation 
unit 905. 

[0127] Figure 10 is a block diagram illustrating the 
internal structure of the data quantity reduction unit 903. 
As shown in the figure, the data quantity reduction unit 
903 comprises a VLD unit 1002, an inverse quantization 
unit 1003, an inverse DCT unit 1004, a filter 1005. a 
DCT unit 1006. a quantization unit 1007. a quantization 
matrix unit 1000. and a VLC unit 1009. The data quan- 
tity reduction unit 903 receives the I picture data 
extracted by the I picture extraction unit 902, at an input 
terminal 1001 , and outputs processed data from an out- 
put terminal 1010. 

[0128] The internal structure of the data quantity 
reduction unit 903 is identical to the video signal 
processing apparatus of the fourth embodiment. That is, 
the VLD unit 1002, the inverse quantization unit 1003. 
the inverse DCT unit 1004, the filter 1005, the DCT unit 
1006, the quantization unit 1007, the quantization 
matrix unit 1008. and the VLC unit 1009 are identical to 
those (802-809) already described for the apparatus of 
the fourth embodiment and. therefore, do not require 
repeated description. 

[0129] A description is given of the operation of the 
video signal processing apparatus so constructed, 
when processing a bit stream signal. 
[0130] Initially, a bit stream signal is input to the input 
terminal 901 of the video signal processing apparatus. 
In the apparatus, the bit stream signal is input to the I 
picture extraction unit 902. The input bit stream signal is 
generated by compressive coding including intra-frame 
coding and inter-frame coding in accordance with the 
general standard such as MPEG2-TS. and this is varia- 
ble-length code word data in which I picture data gener- 
ated by intra-frame coding and P or B picture data 
generated by inter-frame coding coexist. 



[01 31 ] The I picture extraction unit 902 specifies I pic- 
ture data by performing syntax analysis on the input bit 
stream signal, and extracts the data to be output to the 
data quantity reduction unit 903. Since P and B picture 
data are unsuitable to be used as data for rapid play as 
described above, these data are not used in the subse- 
quent process. 

[01 32] In the data quantity reduction unit 903 shown 
in figure 10, the I picture data (variable-length code 
word data) is input to the VLD unit 1002. The data quan- 
tity reduction unit 903 operates in the same manner as 
the video signal processing apparatus of the fourth 
embodiment, so that quantity-reduced data (data from 
which high-band components have been removed) is 
output from the VLC unit 1009. In figure 9, the data gen- 
erated by the data quantity reduction unit 903 is stored 
in the memory 904. 

[01 33] The data retained in the memory 904 is read to 
be output to the outside of the apparatus, for recording 
or transmission. In this fifth embodiment, it is assumed 
that the output data is recorded in a tape record medium 
as data for rapid play. Accordingly, the data is required 
to be recorded in a predetermined position of the tape 
record medium as shown in figure 14. 
[01 34] In the video signal processing apparatus of this 
fifth embodiment, the timing signal generation unit 905 
generates a timing signal which specifies a readout tim- 
ing required for recording data in a predetermined posi- 
tion of the recording medium, and outputs the timing 
signal to the memory control unit 906. The memory con- 
trol unit 906 control the memory 904 in accordance with 
the input timing signal so that the data stored in a proper 
position on the memory 904 is read to be output through 
the output terminal 907. 

[01 35] Since the video signal processing apparatus of 
this fifth embodiment generates TPH data and TPL 
data, the timing signal generation unit 905 generates a 
TPH data read timing signal and a TPL data read timing 
signal so that data recording is carried out as shown in 
figure 14. Thereby, the data read from the memory 904 
under control of the memory control unit 906 and output 
through the output terminal 907 is recorded in a proper 
position of the tape record medium, as TPH data or TPL 
data. 

[01 36] As described above, the video signal process- 
ing apparatus according to this fifth embodiment com- 
prises the I picture extraction unit 902. the data quantity 
reduction unit 903. the memory 904, the timing signal 
generation unit 905 and the memory control unit 906. 
and the internal structure of the data quantity reduction 
unit 903 is identical to the video signal processing appa- 
ratus of the fourth embodiment. Therefore, high-band 
components of the extracted I picture data are removed 
to reduce the data quantity, and data for rapid play in 
which motion is not deteriorated is generated while sup- 
pressing degradation of image quality. 
[01 37] Since the internal structure of the data quantity 
reduction unit 903 is identical to the structure of the 
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video signal processing apparatus of the fourth embod- - 
iment, flexible setting of data reduction is possible as in 
the apparatus of the fourth embodiment. However, the 
internal structure of the data quantity reduction unit 903 
is not restricted thereto. The data quantity reduction unit 5 
903 may have the same structure as the video signal 
processing apparatus according to any of the first to 
third embodiments and, also in this case, the unit 903 
can appropriately output TPH data and TPL data. In this 
case, the circuit scale can be reduced as compared with w 
that of the fifth embodiment although the flexibility of 
setting is lowered. 

[Embodiment 6] 

75 

[0138] A video signal processing apparatus according 
to a sixth embodiment of the present invention gener- 
ates two kinds of data for rapid play like the fifth embod- 
iment and, moreover, it can set reduction quantities 
corresponding to the qualities of reproduced images 20 
required of the two kinds of data respectively. 
[01 39] Figure 11 is a block diagram illustrating a video 
signal processing apparatus according to a sixth 
embodiment of the present invention. As shown in the 
figure, the apparatus comprises an I picture extraction 25 
unit 1 102, a first data quantity reduction unit 1 103, a first 
memory 1104, a second data quantity reduction unit 

1 105, a second memory 1 106, a timing signal genera- 
tion unit 1107, a first memory control unit 1 108, and a 
second memory control unit 1 1 09. Like the apparatus of 30 
the fifth embodiment, the video signal processing appa- 
ratus of this sixth embodiment receives a bit stream sig- 
nal through an input terminal 1101, and outputs two 
kinds of data for rapid play, TPH data and TPL data, 
through an output terminal 1110. 35 
[0140] The I picture extraction unit 1 102 extracts I pic- 
ture data from a bit stream signal to be processed. The 
first and second data quantity reduction units 1 103 and 

1 105 remove high-band components from the I picture 
data extracted by the I picture extraction unit 1102 to 40 
reduce the data quantity, thereby generating quantity- 
reduced data. Both of the first and second data quantity 
reduction units 1 103 and 1 105 have the same structure 
as the data quantity reduction unit 903 possessed by 
the apparatus of the fifth embodiment (referred to figure 45 
10), but these units have different characteristics with 
respect to data reduction. In this sixth embodiment, the 
first and second data quantity reduction units 1103 and 
1 105 provide different data reduction quantities. 
[0141] The first and second memories 1 104 and 1 106 so 
retain the data generated by the first and second data 
quantity reduction units 1103 and 1105. respectively. 
The timing signal generation unit 1107 outputs timing 
signals which specify the timings for reading the data 
retained in the first and second memories 1104 and 55 

1106. The first and second memory control units 1108 
and 1109 control input/output of data to/from the first 
and second memories 1104 and 1106, in accordance 



with the timing signals generated by the timing signal 
generation unit 1 107. 

[0142] The image signal processing apparatus of the 
fifth embodiment includes one data reduction unit (903), 
one memory (904), and one memory control unit (905) 
as shown in figure 9, and both of the TPH data and the 
TPL data (two kinds of data for rapid play) are proc- 
essed by these units, the same quantity of data is 
deleted from each data. 

[01 43] Since the TPH data and the TPL data have dif- 
ferent maximum search rates, their allowable limits of 
image deterioration due to data reduction are different 
from each other. With respect to the image signal 
processing apparatus of the fifth embodiment, the cir- 
cuit scale is minimized on the premise that the same 
quantity of data is reduced from each data. On the other 
hand, 'in the image signal processing apparatus of this 
sixth embodiment, different data reduction units, differ- 
ent memories, and different memory control units are 
' used for the process to the TPH data and the process to 
the TPL data, respectively, so that different quantities of 
data can be deleted from these data. 
[0144] A description is given of the operation of the 
video signal processing apparatus constructed as 
described above, when processing a bit stream signal. 
[0145] As an input to the video signal processing 
apparatus, a bit stream signal is applied to the input ter- 
minal 1101, and the bit stream signal is input to the I pic- 
ture extraction unit 1102. As in the fifth embodiment of 
the invention, the input bit stream signal is generated by 
compressive coding including intra-frame coding and 
inter-frame coding, in accordance with a general stand- 
ard such as MPEG2-TS, and this is variable-length code 
word data in which I picture data generated by intra- 
frame coding and P or B picture data generated by inter- 
frame coding coexist. 

[0146] The I picture extraction unit 1102 specifies I 
picture data by syntax analysis to the input bit stream 
signal, and extracts the I picture data to output it to the 
first data quantity reduction unit 1103 and the second 
data quantity reduction unit 1 105. As in the fifth embod- 
iment, the P and B picture data are not used in the sub- 
sequent process. 

[0147] The first and second data quantity reduction 
units 1 103 and 1 105, each having the internal structure 
shown in figure 10, remove high-band components in 
accordance with the respective settings, to reduce the 
data quantity, thereby generating first and second proc- 
essed data from which different quantities of data have 
been deleted. The first and second processed data are 
retained in the first and second memories 1104 and 
1106, respectively. 

[0148] The timing signal generation unit 1 107 gener- 
ates first and second timing signals which specify read 
timings required for reading the processed data 
retained in the memories, as TPH data and TPL data, 
and recording these data in predetermined positions of 
an external recording medium, respectively. The timing 
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signal generation unit 1 107 outputs the first timing sig : 
nal to the first memory control unit 1108, and the sec- 
ond timing signal to the second memory control unit 
1 109. The memory control units 1 108 and 1 109 control 
the first and second memories 1104 and 1 106 so that 
the data stored in appropriate positions of the first and 
second memories are read in accordance with the input 
timing signals and output from the output terminal 1110. 
Thereby, the data output from the output terminal 1110 
are recorded in appropriate positions of the tape record 
medium. 

[0149] As described above, the image signal process- 
ing apparatus of this sixth embodiment comprises the I 
picture extraction unit 1102, the first data quantity 
reduction unit 1 103, the first memory 1 104, the second 
data quantity reduction unit 1 1 05, the second memory 
1106, the timing signal generation unit 1107, the first 
memory control unit n 08 and the second memory con- 
trol unit 1108, and the data quantity is reduced by 
removing high-band components from extracted I pic- 
ture data as in the apparatus of the fifth embodiment, 
thereby generating data for rapid play in which motion is 
not deteriorated while suppressing the degradation of 
image quality. This apparatus can perform data reduc- 
tion adaptive to different data for rapid play for which dif- 
ferent image qualities are required, although the circuit 
scale is somewhat increased as compared with that of 
the fifth embodiment. 

[01 50] In the video signal processing apparatus of this 
sixth embodiment, the internal structures of the first and 
second data quantity reduction units 1 103 and 1 105 are 
identical to the structure of the video signal processing 
apparatus of the fourth embodiment, whereby flexible 
setting is realized. However, the internal structures of 
the data quantity reduction units 1 103 and 1 105 may be 
identical to any of the video signal processing appara- 
tuses according to the first to third embodiments to min- 
imize the circuit scale. 

[Embodiment 7] 

[01 51 ] A video signal processing apparatus according 
to a seventh embodiment of the invention can set the 
reduction quantities corresponding to image qualities 
required of two kinds of data as in the sixth embodiment 
and. moreover, it can perform the setting at an arbitrary 
point of time. 

[0152] Figure 12 is a block diagram illustrating the 
structure of a video signal processing apparatus 
according to the seventh embodiment of the invention. 
As shown in the figure, the apparatus includes an I pic- 
ture extraction unit 1202. a first data quantity reduction 
unit 1203. a first memory 1204. a second data quantity 
reduction unit 1205, a second memory 1206. a timing 
signal generation unit 1207. a first memory control unit 
1208. and a second memory control unit 1208. Like the 
apparatus of the fifth embodiment, the apparatus of this 
seventh embodiment receives a bit stream signal 
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through an input terminal 1201. and outputs two kinds 
of data for rapid play. TPH data and TPL data, through 
an output terminal 1201. The apparatus of this seventh 
embodiment further includes a first data quantity input 

5 terminal 1211 through which a first data quantity is input 
to the first data quantity reduction unit 1203. and a sec- 
ond data quantity input terminal 1212 through which a 
second data quantity is input to the second data quan- 
tity reduction unit 1205. That is, in the apparatus of this 

;o seventh embodiment, the first data quantity input termi- 
nal 1211 and the second data quantity input terminal 
1212 are added to the constituents of the apparatus of 
the sixth embodiment. 

[01 53] The first data quantity reduction unit 1 203 per- 
75 forms reduction of data quantity in accordance with the 
first data quantity input through the input terminal 1211, 
and the second data quantity reduction unit 1205 per- 
forms reduction of data quantity in accordance with the 
second data quantity input through the input terminal 
' 20 1212. The I picture extraction unit 1202, the first mem- 
ory 1204. the second memory 1206. the timing signal 
generation unit 1207, the first memory control unit 1208. 
and the second memory control unit 1209 are identical 
to those(1l02, 1104, 1106, 1107-1109) possessed by 
25 the apparatus of the sixth embodiment. 

[01 54] The operation of the video signal processing 
apparatus of this seventh embodiment is identical to 
that of the apparatus of the sixth embodiment except 
that the first and second data quantities are input to the 
30 first and second data quantity reduction units 1203 and 
1205. respectively, and the first and second data quan- 
tity reduction units 1203 and 1205 decide the quantities 
of data to be deleted in accordance with the input data 
quantities. The data quantities input from the outside 
35 may specify the quantity of data to be deleted or the 
quantity of data remaining after the deletion, and the 
data quantities can be input in advance of the process- 
ing or at an arbitrary point of time during the processing. 
[01 55] As described above, according to the image 
40 signal processing apparatus of this seventh embodi- 
ment, the first data quantity input terminal 1 21 1 and the 
second data quantity input terminal 1212 are added to 
the video signal processing apparatus of the sixth 
embodiment. Since the apparatus performs data reduc- 
es tion processes adapted to different data for rapid play 
for which different image qualities are desired like the 
apparatus of the sixth embodiment and, further, the 
data quantities can be input at an arbitrary point of time, 
whereby the quantity of data to be deleted is variable, 
so and the image qualities of the respective data for rapid 
play can be controlled. 

[0156] Also in this seventh embodiment, like the 
image signal processing apparatuses of the fifth and 
sixth embodiments, the data quantity reduction units 
55 1203 and 1205 may have the same structure as the 
video signal processing apparatus according to any of 
the first to fourth embodiments. 
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[Embodiment 8] 

[01 57] A video signal processing apparatus according 
to an eighth embodiment of the invention can set reduc- 
tion quantities corresponding to the image qualities 
required of two kinds of data as in the seventh embodi- 
ment of the invention and, moreover, it can perform the 
setting at an arbitrary point of time. 
[0158] Figure 13 is a block diagram illustrating the 
structure of a video signal processing apparatus 
according to the eighth embodiment of the invention. As 
shown in the figure, the apparatus comprises an I pic- 
ture extraction unit 1302, a memory 1303, a data quan- 
tity reduction unit 1304, a memory control unit 1305, a 
data quantity selection unit 1306, and a timing signal 
generation unit 1307. The apparatus receives a bit 
stream signal through an input terminal 1301 and out- 
puts two-kinds of data for rapid play, TPH data and TPL 
data, through an output terminal 1310. Further, also in 
this eighth embodiment, as in the seventh embodiment, 
the apparatus includes the first and second data quan- 
tity input terminals 1308 and 1309 to which first and 
second data quantities are input from the outside of the 
apparatus. In this eighth embodiment, however, the first 
and second data quantities are input to the data quantity 
selection unit 1306. 

[0159] The I picture extraction unit 1302 extracts I pic- 
ture data from the bit stream signal to be processed. 
The memory 1303 retains the I picture data extracted by 
the I picture extraction unit 1302. The data quantity 
reduction unit 1304 removes high-band components 
from the I picture data which has been read from the 
memory 1303 under control of the memory control unit 
1305, in accordance with the data quantity supplied 
from the data quantity selection unit 1306, to reduce the 
data quantity, thereby generating quantity-reduced 
data. In this eighth embodiment, the quantity -reduced 
data is output as TPH data or TPL data. 
[0160] The data quantity selection unit 1306 selects 
appropriate one from the input first and second data 
quantities, according to the timing signal supplied from 
the timing signal generation unit 1307, i.e., according to 
whether the timing signal indicates the TPH data's tim- 
ing or the TPL data's timing, and outputs the selected 
one to the data quantity reduction unit 1304. The mem- 
ory control unit 1305 controls input/output of data 
to/from the memory 1303, according to the timing signal 
generated by the timing signal generation unit 1307. 
The timing signal generation unit 1307 generates a tim- 
ing signal which specifies the timing for reading the data 
retained in the memory 1303. In this eighth embodi- 
ment, the timing signal generated by the timing signal 
generation unit 1307 is input to the memory control unit 
1305 to be for control of data reading from the memory 
1303 and, further, it is input to the data quantity selec- 
tion unit 1303 to be used for selection of data quantity. 
[0161] A description is given of the operation of the 
video signal processing apparatus so constructed. 



when processing a bit stream signal. 
[0162] As an input to the video signal processing 
apparatus of this eighth embodiment, a bit stream signal 
is input to the input terminal 1301. In the apparatus, the 

5 signal is input to the I picture extraction unit 1302. Also 
in this eighth embodiment, the input bit stream signal is 
generated by compressive coding including intra-frame 
coding and inter-frame coding, according to a general 
standard such as MPEG2-TS, and it is variable-length 

w code word data wherein I picture data generated by 
intra-frame coding and P or B picture data generated by 
inter-frame coding coexist. 

[0163] The I picture extraction unit 1302 specifies I 
picture data by syntax analysis on the input bit stream 
15 signal, and extracts this to be output to the memory 
1303. Also in this eighth embodiment, the P and B pic- 
ture data are not used in the subsequent processing. 
The I picture data is retained in the memory 1303. 
[0164] The timing signal generation unit 1307 gener- 
ic * ates a timing signal which specifies a timing for reading 
data, which is appropriate for output of the TPH data or 
the TPL data, and outputs the timing signal to the mem- 
ory control unit 1 305 and the data quantity selection unit 
1306. The memory control unit 1305 controls the mem- 
25 ory 1 303 so that appropriate data is read from the mem- 
ory 1303 in accordance with the timing signal and input 
to the data quantity reduction unit 1304. 
[01 65] On the other hand, first and second data quan- 
tities are input from the outside of the apparatus, 
30 through the first and second data quantity input termi- 
nals 1308 and 1309, to the data quantity selection unit 
1306. On receipt of the timing signal, the data quantity 
selection unit 1306 selects one of the first and second 
data quantities, according to whether the timing signal 
35 indicates the TPH data's timing or the TPL data's timing, 
and outputs the selected data quantity to the data quan- 
tity reduction unit 1304. 

[01 66] The data quantity reduction unit 1 304 removes 
high-band components from the data supplied from the 

40 memory 1 303, so as to realize the data reduction quan- 
tity decided according to the data quantity supplied from 
the data quantity selection unit 1306, and outputs the 
data after the data reduction to the output terminal 
1310. Thereby, the data output from the output terminal 

45 1310 is recorded in an appropriate position of a tape 
record medium, as TPH data or TPL data. 
[0167] As described above, the video signal process- 
ing apparatus according to this eighth embodiment 
comprises the I picture extraction unit 1302, the mem- 

so ory 1303. the data quantity reduction unit 1304, the 
memory control unit 1305, the data quantity selection 
unit 1306 and the timing signal generation unit 1307, 
and the memory retains not the quantity -reduced data 
but the I picture data, and the data which has been proc- 

55 essed by the data quantity reduction unit 1 304 is output. 
Therefore, like the apparatus of the seventh embodi- 
ment, the apparatus of this eighth embodiment per- 
forms reduction processes adapted to different data for 
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rapid play for which different image qualities are 
desired. Further, since the data quantity can be input at 
an arbitrary period of time, the quantity of data to be 
removed is variable, and the image qualities of the 
respective data jor rapid play can be controlled- Moreo- 
ver, the circuit scale is reduced as compared with the 
apparatus of the seventh embodiment although the con- 
trol is somewhat complicated. 

[0168] Also in this eighth embodiment, like the fifth to 
seventh embodiments of the invention, the data quantity 
reduction unit 1304 may have the same structure as the 
video signal processing apparatus according to any of 
the first to fourth embodiments. 
[0169] Moreover, the video signal processing appara- 
tus of this eighth embodiment has the first data quantity 
input terminal 1308 and the second data quantity input 
terminal 1309. whereby the data quantity can be input to 
the apparatus at an arbitrary point of time. However, if 
adjustment of image quality is not required during the 
processing, these input terminals may be dispensed 
with, and the data quantity selection unit 1306 may 
specify the quantity of data to be removed, which is pre- 
viously set for TPH or TPL data by the data quantity 
selection unit 1 306. whereby the data quantity reduction 
unit 1304 performs reduction of data quantity in accord- 
ance with the setting, as in the apparatus of the sixth 
embodiment. Also in this case, the circuit scale can be 
reduced as compared with the apparatus of the sixth 
embodiment. 

Claims 

1 . A video signal processing apparatus for processing 
coded data obtained by compressively coding a 
digitised video signal, including: 

specific component removing means for 
removing specific components in the coded 
data. 

2. The video signal processing apparatus of Claim 1 
wherein: 

the coded data to be processed is obtained by 
variable- length coding; and 
the specific component removing means 
removes, as the specific components, high- 
band components included in the variable- 
length coded data. 

3. The video signal processing apparatus of Claim 2 
(Fig i) wherein said specific component removing 
means comprises: 

variable-length decoding means (102) for sub- 
jecting the variable-length coded data to varia- 
ble-length decoding; 

inverse quantization means (103) for inversely 



quantizing the processing result of the variable- 
length decoding means, by using a first quanti- 
zation matrix; 

quantization means (105) for quantizing the 
s processing result of the inverse quantization 

means, by using a second quantization matrix; 
and 

variable-length coding means (107) for subject- 
ing the processing result of the quantization 
to means to variable-length coding. 

4. The video signal processing apparatus of Claim 2 
(Fig. 2) wherein said specific component removing 
means comprises: 

is 

variable-length decoding means (202) for sub- 
jecting the variable-length coded data to varia- 
ble-length decoding; 

decoding result processing means (203) for 
' 20 subjecting the processing result of the variable- 

length decoding means to a process of chang- 
ing the value of a specific part constituting the 
processing result; and 

variable-length coding means (204) for subject- 
25 ing the processing result of the decoding result 

processing means to variable-length coding. 

5. The video signal processing apparatus of Claim 2 
(Fig. 3) wherein said specific component removing 

so means comprises: 

coding characteristic detecting means (302) for 
detecting the characteristics of variable-length 
codes composing the variable-length coded 

35 data, from the variable-length coded data; and 

specific code removing means (303) for remov- 
ing specific codes included in the variable- 
length coded data, in accordance with the char- 
acteristics of the variable-length codes 

40 detected by the coding characteristic detecting 

means. 

6. The image signal processing apparatus of Claim 5 
wherein said specific component removing means 

45 removes the specific variable-length codes by per- 
forming the following processes: 

code length reading process for reading the 
code lengths of the variable-length codes corn- 
so posing the variable-length coded data; 

sum total calculating process for accumula- 
tively summing the code lengths read in the 
code length reading process to obtain the sum 
total of the code lengths; and 
55 variable-length code outputting process for 

comparing the sum total of the code lengths 
obtained in the sum total calculating process 
with a predetermined threshold, and outputting 
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34 



variable-length codes of a code length lower " 
than the threshold, in accordance with the 
result of the comparison. 

7. The video signal processing apparatus of Claim 5 5 
wherein said specific component removing means 
removes the specific variable-length codes by per- 
forming the following processes: 

number obtaining process for obtaining the w 
number of unit data included in variable-length 
codes composing the variable-length coded 
data; 

sum total calculating process for accumula- 
tively summing the numbers of unit data is 
obtained in the number obtaining process, to 
obtain the sum total of unit data; and 
variable-length code outputting process for 
comparing the sum total of the numbers of unit 
data obtained in the number obtaining process 20 ' 
with a predetermined threshold, and outputting 
variable-length codes having the number of 
unit data lower than the threshold, in accord- 
ance with the result of the comparison. 

25 

8. The video signal processing apparatus of Claim 2 
(Fig. 8) wherein said specific component removing 
means comprises; 

digital video signal generating means 30 
(802,803,804) for generating a digital video sig- 
nal from the variable-length coded data; 
specific digital signal removing means (805) for 
removing a specific part of the digital video sig- 
nal, from the digital video signal generated by 35 
the digital video signal generating means; 
variable-length coded data generating means 
(806,807,809) for generating variable-length 
coded data from the processing result of the 
specific digital signal removing means; and 40 
quantization matrix holding means (808) for 
holding a quantization matrix used for both of 
the process in the digital video signal generat- 
ing means and the process in the variable- 
length coded data generating means. 45 

9. The video signal processing apparatus of Claim 1 
wherein: 

the coded data to be processed is obtained by so 
intra-frame coding and inter -frame coding; and 

the specific component removing means 
removes, as the specific components, high- 
band components included in the intra-frame 55 
coded data amongst the coded data to be proc- 
essed. 



10. The video signal processing apparatus of Claim 9 
further including: 

intra-frame coded part extracting means for 

extracting intra-frame coded data from the 

coded data to be processed; 

data holding means for temporarily holding the 

data; 

reading indication signal generating means for 
generating a signal which indicates a timing to 
read the data held in the data holding means; 
and 

data reading control means for controlling 
■ reading of data held in the data holding means, 
in accordance with the signal generated by the 
reading indication signal generating means. 

11. The video signal processing apparatus of claim 10 
(Fig. 9) wherein: 

said specific component removing means 
(903) removes the specific components from 
the processing result of the intra-frame coded 
part extracting means (902); and 
said data holding means (904) holds the 
processing result of the specific component 
removing means. 

12. The video signal processing apparatus of Claim 11 
(Fig. 1 1) wherein: 

said specific component removing means com- 
prises: 

first specific component removing means 
(1103) for removing the specific components 
from the processing result of the intra-frame 
coded part extracting means, in accordance 
with a first characteristic value; and 
second specific component removing means 
(1105) for removing the specific components 
from the processing result of the intra-frame 
coded part extracting means, in accordance 
with a second characteristic value; 
said data holding means comprises: 
first data holding means (1104) for holding the 
processing result of the first specific compo- 
nent removing means; and 
second data holding means (1 106) for holding 
the processing result of the second specific 
component removing means; and 
said data reading control means comprises: 
first data reading control means (1 108) for con- 
trolling reading of data from the first data hold- 
ing means; and 

second data reading control means (1109) for 
controlling reading of data from the second 
data holding means. 
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13. The video signal processing apparatus of Claim 1(J 
(Fig. 13) wherein: 

said data holding means (1303) holds the 
processing result of the intra-frame coded part 
extracting means (1302); and 
said specific component removing means 
(1304) removes the specific components from 
the data held by the data holding means. 

14. The video signal processing apparatus of Claim 13 
further including: 

removal characteristic decision means (1306) 
for deciding a characteristic value used for 75 
removal of the specific components by the spe- 
cific component removing means; and 
said specific component removing means 
removing the specific components in accord- 
ance with the characteristic value decided by % 20 
the removal characteristic decision means. 
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Fig.6 
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Fig.8 
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comprises the following components: a variable -length 
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